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The asymmetric unit of the title hydrate, CgH 8 ClN 3 O-0.5H 2 O, 
comprises two independent 1,2,3-triazole molecules and a 
water molecule of crystallization. The dihedral angles between 
the six- and five-membered rings in the 1,2,3-triazole mol- 
ecules are 12.71 (19) and 17.3 (2)°. The most significant 
different between them is found in the relative orientations 
of the terminal CH 2 OH groups with one being close to 
perpendicular to the five-membered ring [N— C— C— O 
torsion angle = 82.2 (5)°], while in the other molecule, a 
notable deviation from a perpendicular disposition is found 
[torsion angle = —60.3 (5)°]. Supramolecular chains feature in 
the crystal packing sustained by O— H- ■ -(0,N) interactions 
along the a-axis direction. The chains are connected via C— 
H- ■ -N interactions and the resultant layers stack along the b 
axis. 

Related literature 

For background to the synthesis, biological activity and 
structures of 1,2,3-triazole derivatives, see: Boechat et at 
(2010, 2011); Costa et at (2006a,fo); Ferreira et at (2007); 
Jordao et at (2009). For the synthesis, see: Boechat et at 
(2011). For additional geometric analysis, see: Spek (2009). 
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Experimental 

Crystal data 

C 9 H 8 ClN 3 O-0.5H 2 O 
M, = 218.64 
Triclinic, PI 
a = 6.0078 (4) A 
b = 7.4897 (4) A 
c = 22.3145 (15) A 
a = 88.818 (4)° 
P = 89.901 (2)° 

Data collection 

Bruker-Nonius APEX II CCD 

camera on /c-goniostat 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 2007) 

T min = 0.843, r mM = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.064 

wR(F 2 ) = 0.163 

S = 1.00 

3909 reflections 

274 parameters 

5 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 80.493 (4)° 
V= 990.07 (11) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.36 mm -1 
T = 120 K 

0.18 x 0.18 x 0.02 mm 



10830 measured reflections 
3909 independent reflections 
2948 reflections with / > 2cr(/) 
R<„, = 0.038 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.41 e A~ 3 

A,o m i„ = -0.34 e A~ 3 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


Ol-Hlo-02' 


0.84 (4) 


1.82 (4) 


2.651 (5) 


170 (5) 


02-H2o-01w 


0.84 (6) 


1.80 (5) 


2.641 (5) 


174 (7) 


01w-Hlw-N3 


0.84 (4) 


2.00 (4) 


2.837 (5) 


172 (4) 


01w-H2w- ■ or 


0.84 (4) 


1.95 (5) 


2.663 (5) 


142 (4) 


C16-H16- ■ Olw"' 


0.95 


2.45 


3.383 (5) 


166 


C7-H7---N6 iv 


0.95 


2.28 


3.197 (5) 


161 


Symmetry codes: (i^ 


i -x + 2, -y H 


-1,-z; (ii) x 


+ l,v,z; (iii) 


x — l,y, z; (iv) 



x-l,v+l,z. 

Data collection: COLLECT (Hooft, 1998); cell refinement: 
DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc- 
tion: DENZO and COLLECT; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 
(Farrugia, 1997), QMol (Gans & Shalloway, 2001) and DIAMOND 
(Brandenburg, 2006); software used to prepare material for publi- 
cation: publCIF (Westrip, 2010). 

The use of the EPSRC X-ray crystallographic service at the 
University of Southampton, England, and the valuable assis- 
tance of the staff there is gratefully acknowledged. JLW 
acknowledges support from CAPES and FAPEMIG (Brazil). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6439). 
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[l-(3-Chlorophenyl)-l//-l,2,3-triazol-4-yl]methanol hemihydrate 

N. Boechat, M. de L. G. Ferreira, M. M. Bastos, J. L. Wardell, S. M. S. V. Wardell and E. R. T. 
Tiekink 



Boechat and colleagues have been interested in the synthesis, biological activities and structures of 1,2,3-triazole derivatives 
for some time (Boechat et al., 2010, 2011; Costa et at, 2006a, 2006Z>; Ferreira et al, 2007, Jordao et al, 2009). Recently, 
they reported the synthesis and anti-mycobacterial activities of a number of 4-/?-l-(X-phenyl)-triazole derivatives (Boechat 
et al, 2011). The structure of one of the compounds investigated in that study, i.e. the title compound, (I), is now reported. 

Two independent molecules of a 1,2,3-triazole derivative and a water molecule of solvation comprise the asymmetric unit 
of (I), Fig. 1. Geometrically, the two organic molecules are similar to each other with r.m.s. deviations for bond distances 
and angles being 0.0092 A and 0.757°, respectively (Spek, 2009). From the overlay diagram, Fig. 2, it is evident that 
the independent molecules approximate mirror images. However, small twists between the five- and six-membered rings 
differ with the dihedral angles between their least-squares being 12.71 (19) and 17.3 (2)°, respectively, for the Nl- and 
N4-containing molecules. More notable are the relative orientations of the terminal CH2OH groups as seen in the values of 
the N3— C8— C9— 01 and N6— C17— C18— 02 torsion angles of 82.2 (5) and -60.3 (5)°, respectively. 

The presence of a supramolecular chain along the a axis is the most prominent feature of the crystal packing, Fig. 3. 
These are mediated by O — H-0 and O — H -N hydrogen bonds with additional stability afforded by C — H-0 interactions, 
Table 1. Chains are connected into layers via C — H - N interactions, Table 1, and these stack along the b axis. The closest 

interactions between layers are of the type Cl—Cl, i.e. C11-C12 1 = 3.4117 (15) A for i: 2 -x, 1 -y, 1 -z. 
Experimental 

The compound, obtained as published (Boechat et al, 2011), was recrystallized from EtOH as a hemihydrate. 
Refinement 

The C-bound H atoms were geometrically placed (C — H = 0.95-0.99 A) and refined as riding with (7« 0 (H) = 1 .2U eq {C). The 
O — H H atoms were located from a difference map and refined with O — H = 0.84±0.01 A, and with (7 (so (H) = \.5U eq (Q). 
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Figures 




Fig. 1. The molecular structures of the components comprising the asymmetric unit in (I) 
showing displacement ellipsoids at the 50% probability level. 
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Fig. 2. An overlay diagram of the two independent molecules in (I). The red and blue images 
illustrate the Nl- and N3 -containing molecules, respectively. 



Fig. 3. A view of the supramolecular chain aligned along the a axis in (I) mediated by 
O — H— O (red dashed lines), O — H—N (blue) hydrogen bonds and C — H—O interactions 
(green). 
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Fig. 4. A view in projection down the a axis of the unit-cell contents in (I) showing the stack- 
ing of layers along the b axis. The O — H - O, O — H - N and C — H - 0 interactions are shown 
as orange, blue and green dashed lines, respectively. 



[1 -(3-Chlorophenyl)-1 H-1,2,3-triazol-4-yl]methanol hemihydrate 



Crystal data 




C 9 H 8 ClN 3 O-0.5H 2 O 


Z=4 


M,- = 218.64 


^(000) = 452 


Triclinic, PI 


D x = 1.467 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 6.0078 (4) A 


Cell parameters from 19812 reflections 


b = 7.4897 (4) A 


6 = 2.9-27.5° 


c = 22.3145 (15) A 


|i = 0.36 mm 1 


a = 88.818 (4)° 


T= 120 K 


(3 = 89.901 (2)° 


Plate, colourless 


y = 80.493 (4)° 


0.18 x 0.18 x 0.02 mm 


V= 990.07 (11) A 3 





Data collection 

Bruker-Nonius APEX II CCD camera on K-goniostat 



3909 independent reflections 



Radiation source: Bruker-Nonius FR591 rotating an- 
ode 



diffractometer 

2948 reflections with / > 2a(7) 

10cm confocal mirrors Rmt = 0.038 

Detector resolution: 9.091 pixels mm" 1 

<p and co scans h = -7— »7 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2007) ~ 
J min = 0.843, J max = 1 .000 / = -28^28 

10830 measured reflections 
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Refinement 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.0446P) 2 + 2.5602P] 

where P = (F 0 2 + 2F c 2 )/3 

(A/o) max = 0.012 

Ap max = 0.41 eA~ 3 

Ap m i„ = -0.34 e A~ 3 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cll 


0.85344 (17) 


0.75800 (15) 


0.46687 (4) 


0.0449 (3) 


Ol 


0.5639 (6) 


0.7737 (5) 


0.05307 (13) 


0.0595 (9) 


HIO 


0.629 (9) 


0.747 (7) 


0.0204(13) 


0.089* 


Nl 


0.6411 (5) 


0.8503 (4) 


0.24523 (13) 


0.0297 (6) 


N2 


0.8433 (5) 


0.7528 (4) 


0.23011 (14) 


0.0386 (7) 


N3 


0.8614(6) 


0.7674 (4) 


0.17193 (14) 


0.0424 (8) 


CI 


0.6580 (6) 


0.8250 (5) 


0.41004 (15) 


0.0304 (7) 


C2 


0.4384 (6) 


0.8954 (5) 


0.42488 (16) 


0.0343 (8) 


H2 


0.3932 


0.9055 


0.4657 


0.041* 


C3 


0.2852 (6) 


0.9509 (5) 


0.37926 (15) 


0.0331 (8) 


H3 


0.1338 


1.0005 


0.3889 


0.040* 


C4 


0.3494 (6) 


0.9352 (5) 


0.31987 (16) 


0.0317 (8) 


H4 


0.2426 


0.9724 


0.2889 


0.038* 


C5 


0.5708 (6) 


0.8647 (4) 


0.30588 (15) 


0.0280 (7) 


C6 


0.7280 (6) 


0.8092 (5) 


0.35095 (15) 


0.0314(8) 


H6 


0.8801 


0.7614 


0.3414 


0.038* 


C7 


0.5315(6) 


0.9254 (5) 


0.19577 (15) 


0.0322 (8) 



Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.064 

wR(F 2 ) = 0.163 

S= 1.00 

3909 reflections 
274 parameters 
5 restraints 



sup-3 



supplementary materials 



rl / 


A 107A 

0.3o /0 


o.yyyz 


A 1 O/l A 

o. iy40 


A AIO* 

o.o3y 


Co 


0.6 / 16 ( /) 


A Q71 1 SC\ 

0.5 /3 1 [p) 


A 1 A C A/1 (\ /C\ 

0.14oy4 (loj 


A A1 0 1 {C\\ 

o.o3oi (y) 


cy 


a /i/i 1 o fQ\ 
0.641Z (o) 


A A 1 /C A 

o.yioo (6) 


o.oo3yz (i I) 


A A/1 0/1 ( 1 1 \ 

0.04o4 (11) 


1 IVA 


u.:>3uy 


i.uzoy 


A A70/1 

U.U /o4 


A ACQ* 

U.Ujo 


1 1 no 


A 70/i7 

U. /oo / 


a ni/io 
O.y3oo 


a A£/;c 
0.0oo5 


A ACQ* 

0.05o 


CM 
C1Z 


A 71 17 /7"\ 
U. / 13 / (Z) 


A 1 1 1 7A /I C\ 

0.311ZU (1 j) 


A /I 17 11 (A \ 

U.43Z11 (4J 


A AC 1 Q CX\ 

U.UDiy (3 ) 


m 
\jL 


i. iyzz ( / ) 


A H7A /CA 

U.33ZU (j ) 


A A/177Q /^l 0\ 

U.U4Z /y (loj 


A AO/1 1 / 1 /1\ 

U.Uo43 (14) 


i \ic\ 

WL\J 


1 01 Q (\ 1\ 

i.ziy (iz) 


r\ ah 
U.4ZZ (0 ) 


a a/:7 /i\ 
U.U0Z yj ) 


U.1Z0 


JN4 


A "7*7/1 /I /c\ 

U. / /44 (5) 


A OA*70 //1\ 

o.zy /o (4) 


A "1/1/1 AA C\ 1\ 

0.Z0400 (13) 


A A1A/i //i\ 

0.0306 (6) 


IN J 


A Q7A7 /C\ 

u.y /uz (j j 


A 1 7QO /c\ 

u. i /yo (j j 


A 7 1 AA Q n C\ 

U.Z1UU5 (1 J) 


A A/111 /'C^ 

U.U433 (o ) 


No 


1.0590 (6) 


A 1 /CA /I /C\ 

0.1604 (5) 


a 1 c/c /i *7 /1 /;^ 

0.15647 (16) 


A A A o c 

0.0485 (y) 


i a 

CIO 


A CAC/i f£.\ 

o.jyjo \b) 


A 1 CI 1 /C\ 

0.353 1 (5) 


A 1^1/1/1 /'I £\ 

0.30144 (10) 


A A1/1 0 (Q\ 

0.034o (o ) 


^1 1 

CI 1 


0.3 /Oo (6) 


A A 1 AC /C\ 

0.4305 (5) 


A 1 CC77 /i z:\ 

0.355 / / (16) 


A A1 C A /0\ 

0.035y (o) 


1 1 1 1 

ril 1 


a 7701 

o.z /y3 


A A CC7 

0.45a / 


A 1flA7 

o.3yoz 


A A/11 * 

0.043^ 


1 

C1Z 


a 707/; (£\ 
U.ZoZO (0) 


a /i/:c7 /c\ 
U.40J / (j) 


A 7QQQC ( 1 7~\ 

u.zysyj (i /) 


A AIOQ (C\\ 

u.u3oy (y ) 


hllZ 


A 1 lAl 

o.izyi 


A C7 1 A 

0.5Z10 


A OA/1 1 

O.Zy43 


A A/1 "7* 

0.04 


C13 


A. A 1 17 

0.413 / (6) 


A A 1 1 7 /C\ 

0.4Z1 / (5) 


A 7/101A /'I 

0.Z4530 (10) 


A A1 1 0 (Q\ 

0.031o (o ) 


hll3 


A 1 CA/i 

0.3500 


A A A A C 

0.4445 


A TAA1 

o.zoy3 


A A1 O * 

0.038* 


C14 


U.030 / (0) 


A 1/1/1/1 f/|\ 

U.3444 (4) 


U.Zjj j / (10) 


A A1AQ (Q\ 

u.u3uy (O ) 


CI D 


A 71 1 C //i\ 
0. /3 15 (0) 


A 1AAA /C\ 

o.3oyo (5 J 


A 1 1 1 AC /I (T\ 

0.31iy5 (10) 


A A171 (Q\ 

0.03Z3 (o ) 


I I 1 e 

rl 1 J 


A OOCC 

0.8855 


A 1CCO 

0.Z558 


A 1 1 /i/i 

0.3100 


A A1A* 

o.o3y* 


1 z; 

C16 


A HA 7 1 //i\ 

0. /4Z1 (o) 


A 1 C"tC /C\ 

0.35Z5 (5) 


A 1/1/^1*7/1 /i\ 

0.1461 / (16) 


A A1 CA /0\ 

0.0350 (8) 


1 1 1 /: 
rllO 


U.Oloo 


U.4345 


n 1 7QO 

u. izyo 


A A/17* 

U.U4Z 


1 7 

CI / 


A A7/I C /7\ 

o.yz4j {/) 


a 7/z/i i /c\ 
0.Z643 (5 J 


A 1 1 /C7/C /i o\ 

0.116Z6 (lo) 


A A1QC (Ql\ 

o.o3y5 (y) 


C18 


0.9826 (8) 


0.2697 (6) 


A ACAC7 /'1A^ 

0.05057 (19) 


A A CT O /I 1\ 

0.0538 (12) 


H18A 


0.9928 


0.1471 


0.0339 


0.065* 


H18B 


0.8623 


0.3516 


0.0287 


0.065* 


01W 


1.2489 (5) 


0.6147 (4) 


0.10634 (13) 


0.0491 (7) 


H1W 


1.143 (6) 


0.661 (6) 


0.1286 (19) 


0.074* 


H2W 


1.293 (8) 


0.698 (5) 


0.086 (2) 


0.074* 



Atomic displacement parameters (A 2 ) 





U n 


U 22 


C/ 33 


U 12 


U u 


t/ 23 


Cll 


0.0387 (5) 


0.0620 (7) 


0.0332 (5) 


-0.0063 (4) 


-0.0052 (4) 


0.0013 (4) 


Ol 


0.081 (2) 


0.077 (2) 


0.0334 (15) 


-0.0501 (19) 


0.0214(15) 


-0.0252 (15) 


Nl 


0.0308 (16) 


0.0279 (15) 


0.0314(15) 


-0.0076 (12) 


0.0057 (12) 


-0.0036 (12) 


N2 


0.0380 (18) 


0.0384 (18) 


0.0380 (17) 


-0.0016(14) 


0.0155 (14) 


-0.0037 (13) 


N3 


0.049 (2) 


0.0433 (19) 


0.0375 (18) 


-0.0135 (15) 


0.0174 (16) 


-0.0073 (14) 


CI 


0.0303 (18) 


0.0333 (19) 


0.0288 (17) 


-0.0085 (14) 


-0.0026 (14) 


-0.0010 (14) 


C2 


0.037 (2) 


0.039 (2) 


0.0283 (18) 


-0.0112(16) 


0.0055 (16) 


-0.0051 (15) 


C3 


0.0289 (18) 


0.039 (2) 


0.0310(18) 


-0.0040 (15) 


0.0073 (15) 


-0.0030 (15) 


C4 


0.0339 (19) 


0.0316 (19) 


0.0298 (18) 


-0.0061 (14) 


0.0050 (15) 


-0.0024 (14) 


C5 


0.0308 (18) 


0.0259 (17) 


0.0283 (17) 


-0.0074 (13) 


0.0036 (14) 


-0.0025 (13) 


C6 


0.0280 (18) 


0.0317(19) 


0.0348 (19) 


-0.0056 (14) 


0.0070 (15) 


-0.0043 (14) 


C7 


0.0345 (19) 


0.0354 (19) 


0.0290 (18) 


-0.0120(15) 


0.0024(15) 


-0.0039 (14) 


C8 


0.048 (2) 


0.038 (2) 


0.0327 (19) 


-0.0193 (17) 


0.0104(17) 


-0.0109 (16) 


C9 


0.070 (3) 


0.051 (3) 


0.032 (2) 


-0.032 (2) 


0.014(2) 


-0.0089 (18) 



sup-4 



supplementary materials 



L-1Z 


U.U033 yl ) 


A A/C T A \ 
U.UOjU ^ / J 


A at in ( ZL\ A ai 07 /r\ 

U.U3iy yj) U.Ulo/ yj) 


A AAC/1 /C\ A AA C A {A\ 

U.UU34 yj ) U.UU3U ^4 ) 


Uz 


u.uy3 yj ) 


A AQ/I /a\ 

u.uy4 (3 J 


A AOC /"5\ A AZ,7 <")\ 

U.U53 (3 J U.UO / (ZJ 


A A/C Q <">\ A A/1Q /TA 

u.uoj ^z ) u.U4y yZ) 


IN 4 


u.uzy3 {\-~>) 


u.uzy4 (i3j 


AAaaa/iz:^ a aa/i o /n\ 
U.U333 (loj U.UU4S yiZ) 


A A A/1 A /I 9\ A AA/17 (\ ")\ 

U.UU4U (1ZJ U.UU4Z (1ZJ 


IN J 


U.UZyS \ Y 1) 


A AC A 

U.U3U (ZJ 


U.U4/ yZ) U.UUZU (14J 


U.UUZU yv~>) U.U1U3 (13J 


INO 


a at cq ( i q\ 


A AC "7 /">\ 

U.U3 / yl) 


A ACT /")\ A AA Q /Z (\ £\ 

u.U3j yz ) u.uuoo ^loj 


a a i aa /i7\ nn^T/Ty^ 

U.U1UU U.U1//^1/J 


C1U 


U.U43 yZ ) 


A AT/1 <")\ 

U.U34 yZ) 


a at on n o\ n nii^. 

u.uz&y yvo) u.ui3o (,ioj 


A AA/1/1 /I A AA/I7 /I A\ 

U.UU44 ylO) U.UU4Z (14J 


CI 1 


U.U41 (ZJ 


U.U30 yZ) 


A AT 1 O /I Q\ C\ C\\C\\ 

u.u3io (iyj U.U1U1 (loj 


a AA07 (\ c\ n nni 1 
U.UUo/ (loj U.UU11 (13J 


K^LZ 


U.U34 ^Z J 


A AT *T /7\ 

U.U30 (ZJ 


U.U43 yZ) U.UUlo yi-O) 


U.UUo / yY 1) U.UU 10 (loj 


C13 


a Aaia / 1 Q\ 


A AT IT / 1 Q\ 

u.u3 iz (lyj 


a at i /c /i o\ a nn7^ ^1 /l^ 
U.UJlO ^loj U.UU/3 ^14J 


A AAA/; (\ C\ A AA 11 /I /1\ 

U.UUUO ^13J U.UU11 ^14J 


C14 


0.0329 (19) 


0.0259 (18) 


0.0355 (19) -0.0087 (14) 


0.0080 (15) -0.0039 (14) 


C15 


0.0308 (19) 


0.0333 (19) 


0.0340 (19) -0.0086 (14) 


-0.0009 (15) 0.0027 (14) 


C16 


0.041 (2) 


0.034 (2) 


0.0316(19) -0.0113(16) 


0.0063 (16) -0.0002(15) 


C17 


0.044 (2) 


0.038 (2) 


0.042 (2) -0.0190 (17) 


0.0149 (18) -0.0105 (17) 


C18 


0.061 (3) 


0.063 (3) 


0.046 (2) -0.033 (2) 


0.026 (2) -0.019 (2) 


01W 


0.0453 (17) 


0.065 (2) 


0.0381 (16) -0.0109 (14) 


0.0155 (13) -0.0064 (14) 


Geometric parameters (A, °) 








Cll— CI 




1 nic\ (a \ 
1. /jy (4) 


U2 — CI 8 


1.4Z3 (3) 


Ol— C9 




1.4ZZ (3) 


r^l r r ~> z' i 
U2 — H2U 


A O A A ^1 A\ 
U.54U (1U) 


Ol— HIO 




A Olfl ^1 A\ 

u.ojy (iuj 




1.33U (4) 


Nl— C7 




1 1 CA //I \ 

1.33U (4) 


JN4 — JN5 


1 ire 

1.333 (4) 


Nl— N2 




1.330 (4) 


JN4 — C14 


1 /i 1 1 //i \ 
1.431 (4) 


Nl— C5 




1 /I 1 O ( A\ 

1.415 (4) 


JN5 — JN6 


1 1 1 A /C\ 

1.31U (3) 


N2— N3 




1 1A*7 ( A\ 

1.3U/ (4) 


JN6 — CI / 


1.333 (3) 


N3— C8 




1 1 *7A /c\ 

1.3 /U (3) 


pin pi 1 

CIO — Cll 


1 IOC fC\ 

1.353 (3) 


CI— C2 




1 1 OA 

l.ioU (3) 


pin pic 
CIO — C15 


1 IOC /c \ 

1.3o3 (3) 


CI— C6 




1 IOC /c\ 
1.353 (3) 


pi i pn 
Cll — C12 


1 1*70 

1.3 /5 (3) 


C2— C3 




1.354 (3) 


P 1 1 ui 1 

Cll — nil 


A A CAA 

u.y3uu 


C2— H2 




A flCAA 

U.y3UU 


pn p 1 1 
C12 — C13 


1.3VU (3) 


C3— C4 




1.38Z (3) 


pn un 
C12 — H12 


A A CAA 

u.y3uu 


C3— H3 




A ACAA 

u.y3uu 


PIT P1J 

C13 — C14 


1 inn /c\ 
1.3 / / (3) 


C4— C5 




1.353 (3) 


pii un 
C 1 3 — H 1 3 


A A CAA 

u.y3uu 


C4— H4 




A ACAA 

U.y3UU 


P 1 A PIC 

C14 — C15 


1 1 O/l 

1.354 (3) 


C5— C6 




1 1 OA /CA 

1.3VU (3) 


pir ui c 

C 1 5 — ti 1 5 


U.y3UU 


C6— H6 




u.y3uu 


P1<r p 1 -7 

C 1 6 — C 1 / 


1.3o4 (3) 


C7— C8 




1 .JUJ ^ J ^ 


V 1 u — 1 1 1 u 


U.7JUU 


C7— H7 




0.9500 


C17 — C18 


1.507 (5) 


C8— C9 




1.485 (5) 


C18 — H18A 


0.9900 


C9— H9A 




0.9900 


C18 — H18B 


0.9900 


C9— H9B 




0.9900 


OIW — H1W 


0.840 (10) 


C12— CIO 




1.731 (4) 


OIW — H2W 


0.838 (10) 


C9— Ol— HIO 




115 (4) 


pi£ ~\TA 

C16 — JN4 — JN5 


1 1 A 1 f1\ 

11U.3 (3) 


C7— Nl— N2 




1 1 A 1 ~\ 

110.3 (3) 


P 1 C ~KJA P 1 A 

C16 — N4 — C14 


1 1 A O /"I \ 

130.2 (3) 


C7— Nl— C5 




128.6 (3) 


N5— N4— C14 


119.5 (3) 


N2— Nl— C5 




121.1 (3) 


N6— N5— N4 


106.6 (3) 


N3— N2— Nl 




106.9 (3) 


N5— N6— CI 7 


109.9 (3) 


N2— N3— C8 




109.7 (3) 


Cll— C10— C15 


121.9 (3) 


C2— CI— C6 




121.7 (3) 


Cll— C10— Cl2 


119.7 (3) 



sup-5 



supplementary materials 



pi ni /"ill 

Cz — CI — Cll 


11V.3 (3) 


PK pm P11 

C I j — C I U — Clz 


110C f1\ 

LL6.D (3) 


/ • / ni /"ill 

Co — CI — Cll 


ny.u (3) 


P11 P11 pin 
Clz — Cll — C1U 


110 1 Pi\ 

Ho.3 (3) 


P 1 PI pQ 

CI — Cz — C3 


1 1 O O f?\ 

11 o.o (3) 


P11 P11 Till 

Clz — Cll — rll 1 


1 in 0 
IzU.o 


p 1 /-it II -) 

CI — Cz — Hz 


IzU.o 


Pin P11 1111 
C1U — Cll — rll 1 


1 in 0 
IzU.o 


pi / ui 
C3 — Cz — Hz 


1 in ^ 
IzU.o 


P11 P11 pn 

Cll — Clz — C13 


111 1 f A\ 

121.3 (4) 


P/i po pi 

C4 — C3 — Cz 


1 in n fy\ 
IzU.y (3) 


P11 P11 T_T11 

Cll — Clz — JrllZ 


1 1 n a 

1 iy.4 


p/i pi 1 1 1 
C4 — C3 — H3 


i in /: 

i ly.o 


p 1 1 p 1 1 

C 1 3 — C 1 z — rl 1 Z 


1 1 Q A 

1 iy.4 


Cz — C3 — H3 


i iy.o 


p 1 A p 1 1 p 1 1 
C 1 4 — C 1 3 — C 1 L 


iion fi\ 

1 lo.y {3 ) 


pi p /] pc 

C3 — C4 — Cj 


1 1 n c (i \ 
llV.!) (3) 


p 1 A pn ui i 
C 14 — C 1 3 — Jrl 1 3 


1 in /z 
IzU.o 


PI p A I 1 ,1 

C3 — C4 — H4 


1 in i 
12U.3 


P11 pn T_T11 

C 1 Z — C 1 3 — Jrl 1 3 


1 in £. 
IzU.o 


PC P /( O /I 

CD — C4 — H4 


1 in i 
12U.3 


pn pi/i P1C 

C13 — C14 — CI j 


111 A /I \ 

lzl.4 (3) 


P£ PC P/1 

Co — Cj — C4 


1 in i (i \ 
12U. / (3) 


p 1 -> pi 1 A \f/| 

C13 — C14 — JN4 


ny. / (3) 


/ • / PC XT1 

Co — C j — JN 1 


i iy.u (3) 


P 1 C P 1 A "NT /I 

CI J — C14 — JN4 


1100 si\ 

1 lo.o (3) 


P/l PC Ml 

C4 — C J — JN 1 


i in a (i\ 
12U.4 (3) 


Pi /| P1C p 1 A 

C14 — CI J — C1U 


1101 
llo.Z (3) 


PC P£ P 1 

CD — Co — C 1 


1 1 O C f?\ 
LL6.D (3) 


pi 1 A P1C 0 1 c 

C 14 — C 1 J — rl 1 j 


1 in n 

izu.y 


PC P£ O ^ 

Cj — Co — Ho 


1 in *7 
12U. / 


Pin pic 0 1 c 
C 1 U — C 1 j — H 1 j 


1 in n 

izu.y 


PI pz: ttz; 

CI — Co — hlo 


1 in *7 
IzU. / 


"NT A PI £ pn 

JN4 — Clo — CI / 


1 nc 1 (1 \ 
IUj.Z (3) 


XT! p-7 PQ 

JN 1 — C/ — Co 


1 nc /; p)\ 
lUD.O (3) 


XT A PU ill/; 

JN4 — Clo — Hlo 


1 n /i 
Iz I A 


Ml P*7 I I "7 

JN 1 — C / — hi / 


1 11 1 

12 /.Z 


pn pu ill/' 

C 1 / — C 1 0 — H 1 0 


1 n /i 
Iz I A 


PQ pa I I "7 

Co — C / — hi / 


12 /.Z 


"NT/i pn pi ^ 

JNo — CI / — Clo 


1 no n \ 
lUo.U (3) 


p-7 PO XT'! 

C / — Co — JN 3 


1 ni c (i \ 
lU/.D (3) 


~k\c pn p 1 0 
JNo — CI / — Clo 


1 11 n //i \ 
Izz.U (4) 


p-7 po pn 

C / — Co — cv 


1 in o ( A\ 
lzy.0 (4) 


pu pn pio 
Clo — CI / — Clo 


1 in n //i\ 
Izy.y (4) 


mi po pn 
JN3 — Co — CV 


LIZ. I (3) 


pi pio pn 
Uz — C 1 0 — C 1 / 


1 nn n //i \ 
lUy.y (4) 


m pn po 
Ol — CV — Co 


lll.o (3) 


pi P 1 O Ul O A 

Oz — C 1 0 — H 1 0 A 


1 nn *7 

iuy. / 


Ol PQ HQ A 


1 0Q ^ 


CM C\ R T41 R A 

v. 1 / v 1 0 1 1 1 ort 


1 HQ 7 


C8 — C9 — H9A 


109.3 


02 — CI 8 — H18B 


109.7 


Ol — C9 — H9B 


109.3 


C17 — C18 — H18B 


109.7 


Qg — C9 — H9B 


109.3 


H18A — C18 — H18B 


108.2 


H9A — C9 — H9B 


108.0 


H1W — OIW — H2W 


109 (41 


CI 8 — 02 — H20 


120 (5) 






f^H \T1 XT') ~KJ1 

C/ — JN 1 — JNz — JN.) 


0.5 (4) 


1 £ "NT A "NTC "NT£ 

C 1 0 — JN 4 — JN j — JN 0 


-0.2 (4) 


"\T1 XT') XT') 

C5 — JN 1 — JNz — JN3 


1 *7n n 
— 1 /y.U (3) 


1 A XT A "NTC "NT£ 

C14 — JN4 — JN j — JNo 


1 in 1 /i\ 
1 /y.Z (3) 


\r1 \n \T1 /~"t> 

JN 1 — JNZ — JN J — Co 


-0.3 (4) 


"NT A "NTC "NT/i p 1 -7 

JN4 — JND — JNo — CI / 


n 1 f a\ 

0.3 (4) 


f^c r^i r^T r^i 
Co — C 1 — Cz — C 5 


A 1 /C\ 

0.1 (5) 


pic pin P11 P11 
CI J — C1U — Cll — Clz 


n h /c\ 

-0.7 (5) 


CI 1 — C 1 — Cz — Cj 


1 *7n n n\ 
1 /y.U (3) 


pn pm P11 P11 
Clz — C1U — Cll — Clz 


1 *70 *7 P)\ 

1 /o. / (3) 


/^T 

CI — Cz — Cj — C4 


n c /c\ 

0.5 (5) 


Pin P11 P11 pn 

C1U — Cll — Clz — CI 3 


1 1 /c\ 

1.3 (5) 


/^T /^C 

Cz — C3 — C4 — CD 


n 1 /c\ 

-0.7 (5) 


P11 P11 pn pi /i 

Cll — Clz — C13 — C14 


1 1 /C\ 

-1.1 (5) 


r^i r^c r^/: 
C3 — C4 — CD — Co 


n i /c\ 

0.3 (5) 


P11 P 1 1 P 1 A P1C 

C 1 Z — C 1 3 — C 1 4 — C 1 j 


n /i /c\ 

0.4 (5) 


\T1 

Co — C4 CD — JN 1 


1 *70 n p)\ 
-1 /O.y (3) 


P11 pi 1 pi /| XT A 

Clz — C13 — C14 — JN4 


1 m n \ 
1 /y.y (3) 


xti f^z r^c 
C / — JN 1 — CD — Co 


1 £ C A (1\ 

— loo. 4 (3) 


PU "NT/l p 1 /] P 1 1 

Clo — JN4 — C14 — CI 3 


111 /c\ 

17.2 (5) 


XT'") mi r^c r^/: 
JNZ — JN 1 — CD — Co 


1 1 n /c\ 

12.9 (5) 


"N.TC XT/1 PI A i^1 "5 

JN !) — JN 4 — C 1 4 — C 1 3 


1 £1 1 

-loz.l (3) 


f^n mi r^c r^/i 
C / — JN 1 — CD — C4 


110 /C\ 

Iz.o (j) 


PU ~\T A PI /I P 1 C 

Clo — JN4 — C14 — CI j 


— lo3.z (3) 


XT') XT 1 f^Z A 

JNZ — JN 1 — CD — C4 


1 /^^ n (1 \ 
— lo/.y (3) 


"NTC "NT/I Z^ 1 1 A PI C 

JN j — JN 4 — C 1 4 — C 1 j 


11/1 /c\ 

17.4 (5) 


r^A r^z r^ti 

C4 — C5 — Co — C 1 


n i /c\ 

0.3 (5) 


C13 — C14 — C15 — C10 


n 1 /c\ 

0.1 (5) 


Nl— C5— C6— CI 


179.5 (3) 


N4 — C14 — C15 — C10 


-179.4 (3) 


C2— CI— C6— C5 


-0.5 (5) 


Cll— C10— C15— C14 


0.0 (5) 


Cll— CI— C6— C5 


-179.4 (3) 


C12— C10— C15— C14 


-179.4 (3) 


N2— Nl— C7— C8 


-0.4 (4) 


N5— N4— CI 6— CI 7 


0.1 (4) 


C5— Nl— C7— C8 


179.0 (3) 


CI 4— N4— CI 6— CI 7 


-179.3 (3) 



sup-6 



supplementary materials 



Nl— C7— C8— N3 


0.2 (4) 




N5— N6— CI 7— CI 6 




-0.3 (4) 


Nl— C7— C8— C9 


-179.4 (3) 




N5— N6— C17— C18 




-179.8(3) 


N2— N3— C8— C7 


0.1 (4) 




N4— CI 6— CI 7— N6 




0.1 (4) 


N2— N3— C8— C9 


179.7 (3) 




N4— C16— C17— C18 




179.6 (4) 


C7— C8— C9— Ol 


-98.3 (5) 




N6— CI 7— CI 8— 02 




-60.3 (5) 


mi r^Q r^n 

JN 5 — Cs — cy — U 1 


52.2 (5) 




C 1 0 (_ 1 / — C 1 5 — U2 




12U.2 (5) 


Hydrogen-bond geometry (A, °) 












D—H-A 




D — H 


H-A 


D-A 


D—H-A 


01— Hlo-02' 




0.84 (4) 


1.82(4) 


2.651 (5) 


170 (5) 


02— H2o-01w 




0.84 (6) 


1.80 (5) 


2.641 (5) 


174 (7) 


Olw— Hlw-N3 




0.84 (4) 


2.00 (4) 


2.837 (5) 


172 (4) 


Olw— H2w-Ol' i 




0.84 (4) 


1.95 (5) 


2.663 (5) 


142 (4) 


C16— H16-01w m 




0.95 


2.45 


3.383 (5) 


166 


C7— H7-N6 iv 




0.95 


2.28 


3.197 (5) 


161 
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